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(57) A catheter adapter (1; 56) comprises an adapt- 
er body (4; 57), a medical device securing means (5) for 
releasably securing and hermetically sealing the adapt- 
er body to a medical device (2), and catheter securing 
means (9) for releasably securing and hermetically seal- 
ing the adapter body to a catheter (3) of predetermined 
external diameter, the catheter securing means com- 
prising first and second rigid elements (1 1 ; 62) provided 
with confronting surfaces, and an operating device (8; 
58) adapted to urge the rigid elements towards one an- 
other, at least one of said confronting surfaces compris- 
ing longitudinal channel walls defining a channel, 
whereby the confronting surfaces combine together to 



define a close tolerance pathway (14, 15, 16) when the 
elements are urged towards one another by the operat- 
ing device, and an operating device retaining means 
(39; 59, 64) for retaining the operating device in an op- 
erative position , the size of the said pathway being such 
that in use a length of a catheter enclosed within the 
pathway is compressed and held by engagement of said 
rigid elements with the catheter, the operating device 
comprising seal biasing means (32 } 33) by which a re- 
silient sealing element is also compressed against the 
catheter and urged against the adapter body to form a 
fluid seal therebetween whilst the operating device (8; 
58) is in the operative position. 
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Description 

FIELD OF THE INVENTION! 



[0001] This invention relates to a catheter adapter 
The mvenhve adapter can assist in preventing bacteri- 
ological material passing into the sterile fluid pathway 

BACKGROUND TO THE INVFMTiriM 



ES i" y procedures squire the use of 

t ient% T ,0 ,ranSmit f,Uids 10 or f ™ the pa- 
tient. Some catheters can be inserted through natural 

onfcesbutothersareinsertedthroughneedlesorore 
surgrca procedures, where the catheter tip can bi s ted 
in sensitive and critical organs. 
[0003] The external ends of these catheter* usually 
require adapters to be fitted so that medical equipment 

of f^7rh C e h a e d '° r ^ C0 " eCti0n ° r distr= " 
of fluids. The adapter is required to have means for se- 
curely connecting to the catheter and to the medical de 
vice with joints that seal against leakage 
£004] Epiduralcatheters, forexample, operate in this 
manner whereby a flexible piastics catheter is To 

AnZTT 3 need ' e im ° ,hS pa,ients space 

the cl , h a ? dapt6r iS fitted t0 ,he exte ™' end of 
he catheter wh,ch grips and seals against the catheter 

or a t er h e nd0ftheada P terhavi "9aluerlockconnector 
for attachment to a drug delivery system 

thToh th. rU9 . bearin9 f ' UidS Can then be Ministered 
through the adapter and catheter into the patients epi- 
dural space. The security of grip, efficiency of use aSd 

the.negntyofthesealingarrangementsprovidedbythe 
adapter are important for ensuring that bacteriological 
matter ,s not transferred through the adapterconneSon 

sir *r catheter and epidurai ^ •£ 

implications for patient safety. 
[0006] Prior art epidural adapters generally employ a 

diameter by 12 mm long, which is captive within the 
adapter, to seal and grip against the catheter. The oath 

and most commonly a screw cap is provided to axiallv 
compress the element. Because the element s eS " 
naj f constricted by the connector body, when the ele- 
men t . compressed by the screw cap, the internal path- 

SlSSrT iS 0 C ° ntraCted ' 9rippi "9 and se "ling 
against the catheter. Because the axial force applied to 

the element is perpendicular in direction to the radial 
gwngforce applied by the element to the catheter the 
mechanism ,s mechanically inefficient. As catheters are 
a so of resilient materia, the element is required to rad" 
aHy compress the catheter by a significant amount to 
ach.eve an effective grip on the catheter. Consequent y 
*• element requires a relatively large axial force and 

,0 suffcien,,y deform the ele ™< <° oS 

[0007] Because of the dual function to seal and grip 



TJITT thS 8126 9nd material characteristics of the 
qutmentr ent ^ to "» bot " 

5 Snt inte9ri,y ° f the Cathe,er eoriheetWn is de- 
pendent n part on how hard the screw nut is tightened 
resulting m variable rates of sealing and grip with the 
chnoan no, necessarily knowing the co'ect leva of 

10 ? I'' ^ ° f COmeC,i0n Q " es "° ^sible in- 

fSZL . ° Wti9 htorsecurethe «>nnectionis,and 
n circumstances where the connection had not been 
tightened enough, or had been accidentally released no 
wam, ng of the condition is indicated by the adapted 

is EJIL AS thS ' Uer '° Ck Connec,ion * the medical de- 
xZZ ^ ISO t a£CreWtype,ockin 9 ac t'on.whenattempting 

0e 2 he mediCa ' d6Vice the c,inicia " ™V release 
the catheter connection by mistake. Under these cir- 
cumstances reconnects of the catheter would not be 
*> tHfo T I" 6 Cathete ^ou.d have to be withdrawn om 
the patent, and a new sterile catheter inserted with the 

TJ1 F T erm0retheluerlockconne ctorissuch 
that external parts of the connector immediately adja 
* cent to the sealing faces are exposed to touch, a d bac- 

nector hub. -When breaking this seal to disconnect a 
medical device such as a biological After the bactel 
log.calmater,alcan be very close to the sterile fluid path- 

2 T e P ° tentia ' f ° r inf6Ctious materia i blg t 
tmduced into the sterile fluid pathway, especially during 
the reconnection of the medical device 

SoTh ? f Ware ° f Patent ^cation GB 
ss Zht ? S d ' SCl0SeS an adapter in w hich a length of 
flexible resilient tubing through which the catheter ex- 
tends , s gripped between two hinged members that can 
be clipped together in an operative position in which a 
sem.-c.rcu.ar retaining member is held against a local 

* tub noT: h reSi,iem tUbin9 - AQain £££ 

12? V If UP ° n b ° ,h 10 9rip ,he cathe t^ ^d to ef- 
fect a seal therewith. 



SUMMARY O F THE INVENTION! 



Son JL "? 10 ° ne aSP6Ct ° f the prese "t inven- 
adalr h ri Pr ° Vlded 3 Ca,h6ter adap,er Rising an 

leasably securing and hermetically sealing the adapter 

bod yoamedicaldevice,andcathetersecuringmeans 
» or releasably securing and hermetically seig the 
adapter body to a catheter of predetermined external di 
ame,e the catheter securing means comprising r t 

surtaefs 0 ; H n9 ' d e ' emen,S Pr ° Vided With c °" fr °n>-9 
surfaces, and an operating device adapted to urge the 

c n o 9 nfronTn entS ™ ^ « °" e ^2 

waMs defining a channel, whereby. the confronting sur- 
faces combine together to define a close tolerance path- 
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way when the elements are urged towards one another 
by the operating device, and an operating device retain- 
ing means for retaining the operating device in an oper- 
ative position, the size of the said pathway being such 
that in use a length of a catheter enclosed within the 
pathway is compressed and held by engagement of said 
rigid elements with the catheter, the operating device 
comprising seal biassing means by which a resilient 
sealing element is also compressed against the catheter 
and urged against the adapter body to form a fluid seal 
therebetween whilst the operating device is in the oper- 
ative position. 

[0013] Although it would be possible for only one of 
the rigid elements to be formed with a channel, prefer- 
ably both elements are provided with respective longi- 
tudinal channels that combine together, in the operative 
condition, to define the close tolerance pathway. 
[001 4] The elements desirably abut one another in the 
operative condition, but it would be possible for the el- 
ements to be spaced apart by a small amount. 
[0015] In one embodiment of the invention the means 
for releasably securing and hermetically sealing the 
adapter to a medical device is a standard luer lock con- 
nection. 

[0016] The rigid elements are preferably provided 
with a plurality of transverse ridges protruding into and 
extending around, or partially around, the longitudinal 
channels such that when the elements are pressed to- 
gether the catheter enclosed within the pathway formed 
by the channels is locally deformed and gripped by the 
series of ridges. 

[0017] In one embodiment of the invention the oper- 
ating means comprises a screw type nut. 
[0018] In another embodiment of the invention the op- 
erating means comprises a lever so arranged that when 
the connector mechanism is in the open position the le- 
ver arm is at an angle to the adapter body, and when 
the lever arm is rotated fully to secure the catheter it lies 
substantially parallel to the adapter body, the position of 
the lever arm providing indication that the catheter is 
connected. 

[0019] The releasable securing means is preferably a 
sleeve located around the adapter body and having 
means to slide axially within limits with respect to the 
adapter body, the sliding sleeve also having means to 
rotate the adapter body, the adapter.configuration being 
such that when the lever arm is fully rotated to secure 
the catheter a spring acting against the sleeve slides the 
sleeve over the end of the lever arm releasably securing 
the lever arm against the adapter body. 
[0020] The sleeve may engage with the medical de- 
vice to which the adapter is connected to form a shield 
around the luer lock connector. 
[0021] The sleeve around the adapter may be adapt- 
ed to engage with the medical device to which the adapt- 
er is connected to restrict movement of the sleeve thus 
forming an interlock stopping the release of the catheter 
connector. 



[0022] Two adapters in accordance with the invention 
will now be described by way of example only, with ref- 
erence to the accompanying drawings. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

. [0023] In the drawings: 

Figure 1 is a pictorial view of a first adapter in ac- 
10 cordance with the invention and shown in an open 
configuration; 

Figure 2 is a pictorial view of the adapter of Figure 
1 when connected to a catheter and biological filter; 

15 

Figure 3 is a longitudinal cross-section of the adapt- 
er of Figure 1 , taken on- the horizontal centre line of 
the body, with the catheter connector open; 

20 Figure 4 is a view similar to Figure 3 but with a cath- 
eter and biological filter connected; 

Figure 5 is a view in section, taken on lines 5-5 of 
Figure4; 

25 

Figure 6 is a view in section, taken on lines 6-6 of 
Figure 4; 

Figure 7 is a view in section, taken on lines 7-7 of 
30 Figure 4; 

Figure 8 is a fragmentary cross-sectional view tak- : 
en on lines 8-8 of Figure 4; and 

35 Figure 9 is a longitudinal cross-section of a second 
adapter in accordance with the invention, with the 
catheter connector being shown open. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

40 

[0024] In the Figures, like features and components 
have like reference numerals. 

[0025] For the purpose of this description vertical is 
defined as the plane parallel to the axis of the lever pivot. 

45 [0026] For the purpose of this description the adapter 
is considered 'open' when the catheter connector is in 
the released position ready to take the catheter. 
[0027] With reference to Figures 1 to 8, an adapter 1 , 
for the connection of biological filter 2 and catheter 3, 

50 comprises a rigid plastic body 4 having a standard fe- 
male luer lock feature 5 at one end, for connection to 
standard male luer lock feature 6 of filter 2. A rigid plastic 
lever arm 8 is pivotally attached at the other end of body 
4 to operate the catheter connecting mechanism 9. Mul- 

55 tiple grip grooves 56 are provided around lever arm 8. 
[0028] With the lever arm 8 at approximately 45 de- 
grees to body 4, the catheter connecting mechanism 9 
is in the open position allowing catheter access to adapt- 
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Plastic ffcSfS 10 ^ bV *° iden,ical ««- 
body 4 AsuSlw 1 SUbs,an,ial| y stained within 
bona.!' ^ U,tab , le r, 9' d P |a s«c for collets 11 is a polycar- 

S=?=S£SS' 

SS? /'? h0 ' eS 21 in both side « of body 4 have 
[0035J The lever arm 8 is substantiallv of a 'C e h a „ 

f0037] When lever arm 8 .operated from the open 
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SJSJS'S? Catheter ' ^ P " 0t Pi " s 25 "*» 
SSobodT? As P °h n aC,e 2 t S 'i? rCin9 ^ 

5 outer end of horizontal flats 20, and the esmn^l 

[0038] On completion of the operation levAr flmD . 
Parallel ^«-*^«U^?3ZSr 

POM, When (Gver arm 8 js ^ 
*> degrees to body 4 t0 ^P^ately 45 

«* jesses: *-»-•-* 

' rest ^^'S^^;-«-«n.«o 

P045J In a mMSicallon, no! llfclraled lh» ,„ 
B0461 w»n „7 Wrath/a conation. 

ended screw cap 58 is L' 9 d plast,c °P en 
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necting mechanism 60. 
[0047] With screw cap 58 unscrewed by a small 
amount from body 57, the catheter connecting mecha- 
nism 60 is in the open position allowing catheter access 
to adapter 56 through opening 61 formed by two identi- 
cal half collets 62, substantially contained within body 
57. 

[0048] Body 57 has identical internal features to body 
4 of Figures 1 to 8 but without horizontal slots 22. Half 
collets 62 have identical features to half collets 11 of Fig- 
ures 1 to 8 but without drive pins 23. 
[0049] Screw cap 58 is screwed fully in forcing the half 
collets 62 into body 57. When the radius 30 of the half 
collets 11 engage step 70, defined by the outer end of 
flats 20, in body 57, the half collets 62 are urged rela- 
tively together to grip the catheter. Thus half collets 62 
grip and seal the catheter against body 57 in the same 
manner as adapter 1 of Figures 1 to 8. 
[0050] Face 63 of screw cap 58 comes in contact with 
face 64 to limit the travel of the screw cap 58 and half 
collets 62, when a predetermined axial load has been 
applied to '0' seal 1 7, so that when fully tightened screw 
cap 58 is releasably secured to body 57. 
[0051] '0' seal 65 is a secure fit inside recessed bore 
66, which, on connection to a male luer lock connector, 
provides a fluid seal to protect space 53 around the in- 
ternal parts of the luer lock connector. 
[0052] Although in the illustrated embodiments the 
collets 11 mutually engage with one another in the op- 
erative condition, it should be appreciated that it would 
be possible for the collets to be spaced apart by a small 
amount if desired in the operative condition. 



Claims 

1. A catheter adapter (1; 56) comprising an adapter 
body (4; 57), a medical device securing means (5) 
for releasably securing and hermetically sealing the 
adapter body to a medical device (2), and catheter 
securing means (9) for releasably securing and her- 
metically sealing the adapter body to a catheter (3) 
of predetermined external diameter, the catheter 
securing means comprising first and second rigid 
elements (11 ; 62) provided with confronting surfac- 
es, at least one of said confronting surfaces com- 
prising longitudinal channel walls defining a chan- 
nel, whereby the confronting surfaces combine to- 
gether to define a pathway (14, 15, 16) when the 
elements are brought towards one another charac- 
terised by an operating device (8; 58) adapted to 
urge the rigid elements (11) towards one another, 
an operating device retaining means (39; 59; 64) for 
retaining the operating device in an operative posi- 
tion, and in that said pathway is a close tolerance 
pathway of a size such that in use a length of a cath- 
eter enclosed within the pathway is compressed 
and held by engagement of said rigid elements with 



8 

the catheter, the operating device comprising seal 
biasing means (32, 33) by which a resilient sealing 
. element (1 7) is also compressed against the cath- 
eter (3) and urged against the adapter body (4, 57) 
5 to form a fluid seal therebetween whilst the operat- 
ing device (8; 58) is in the operative position. 

2. An adapter as claimed in claim 1 characterised in 
that the rigid elements are elongate and said longi- 

10 tudinal channel walls extend lengthwise of said 
elongate rigid elements (11). 

3. An adapter as claimed in claim 2 characterised in 
that the longitudinal channel walls extend for sub- 

15 stantially the full length of said one confronting sur- 
face and comprise a tapered lead-in portion (14). 

4. An adapter as claimed in any of the preceding 
claims characterised in that said channel walls 
comprise a plurality of transverse ridges (31) pro- 
truding into and extending around the longitudinal 
channel. 
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5. An adapter as claimed in any of the preceding 
25 claims characterised in that said confronting sur- 
faces of both said elements are formed with said 
longitudinal channel walls which together define 
said close tolerance pathway. 

30 6. An adapter as claimed in any one of the preceding 
claims wherein the operating device retaining 
means comprises a sprung loaded sliding sleeve 
(39) adapted to releasably secure the operating de- 
vice in the operative condition. 

35 

7. An adapter as claimed in claim 6 wherein, when the 
adapter is connected to a medical device (2), the 
sliding sleeve (39) is prevented by the medical de- 
vice securing means from being moved to a position 

40 jn which the operating device (8) is releasable. 

8. An adapter as claimed in any one of the preceding 
claims wherein the rigid elements are each provid- 
ed with an element camming formation (30), and the 

45 operating device is arranged to urge the rigid ele- 
ments axially against a body camming formation 
(20') provided on said body, the co-operation of the 
camming formations causing the rigid elements to 
be pressed together as the operating device is 

50 moved towards the operative position. 

9. An adapter as claimed in claim 8 in which said 
adapter body is provided with a stepped bore (12, 
1 3), and said element camming formation compris- 
es es a rounded corner (30) on each of said elements 

(1 1 ; 62), and the body camming formation compris- 
es a pair of shoulders (20') defined by the outer ends 
of a pair of flats (20) in the larger diameter portion 
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(12) of the body bore. 

10. An adapter as claimed in any one of the preceding 
claims in which the operating device comprises a 
lever (8). 5 

11. An adapter as claimed in claim 1 0 wherein the lever 
comprises a lever boss (25) provided with cut-outs 
(29) which receive trunnion pins (23) on the rigid 
elements, the lever boss being pivotalfy mounted in 10 
the adapter body. 

12. An adapter as claimed in claim 1 1 in which the piv- 
otal axis of the lever boss is positioned offset from 

the axis of said pathway. 15 

13. An adapter as claimed in claim 9 in which the oper- 
ating device is a nut (58) threadedly engaged with 
the body, the nut abutting with the rigid elements 
(62). 20 

14. An adapter as claimed in any of the preceding 
claims wherein the resilient sealing element is an 
O-ring seal (47). 

25 

15. An adapter as claimed in claim 7 in which the med- 
ical device securing means comprises one part of 
a luer lock connection, and.said sleeve is arranged 
to extend in use over the other part of the luer lock 
connection and to engage therewith to provide a bi- 30 
ological shield. 

16. An adapter as claimed in any one of the preceding 
claims in which the adapter body is adapted to have 

a luer lock connection with the medical device, the 35 
connection comprising a tubular extension (66) on 
said body (57) which engages around the medical 
device connection to provide a biological shield. 
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Fig.l 
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